Based on the sparse literature investigating the cost of ERP systems implementation, our research uses data from a survey of Swiss SMEs having implemented ERP in order to test cost drivers. The main innovation is the proposition of an additional classification of cost drivers that focuses on the enterprise itself, rather than on ERP. Particular attention is given to consulting fees as a major factor of implementation cost and a new major cost driver has come to light. "Consultant experience", not previously mentioned as such in literature, appears as an important aspect of ERP implementation cost. Particular attention must be paid to this factor by the ERP implementation project manager.
INTRODUCTION
One of the main questions asked by management in charge of an Enterprise Resource Planning (ERP) project is "How much does it cost"? It is very difficult to provide a direct answer to this question and academic literature prefers to investigate cost drivers (Kusters, Heemstra and Jonker, 2007) ; while remaining otherwise scarce on the matter of the level of cost. The aim of this research is to examine factors of implementation cost and specifically the research question "which factors substantially influence ERP implementation cost?"
The issue of factors that impact ERP implementation cost is discussed explicitly by Stensrud (2001) . In his research, he wondered if the existing body of knowledge developed for software cost estimation was applicable to estimation of ERP implementation effort.
Several software cost estimation approaches exist, such as the constructive cost model (COCOMO) developed by Boehm (1983) . The approach states that under normal circumstances development costs are a function of project size. Since the circumstances in which a project takes place are rarely 'normal', the estimate must be refined using additional cost drivers. As an example, one of the models proposed by Boehm is as follows:
Development costs =(a *cd [size] b ) * cd 1 * cd 2 …* cd 14 (where cd means cost driver)
(1)
The cost driver 'size' (cd [size] ) is viewed as the most dominant cost driver, not only in COCOMO but also in many other models (Kusters, Van Genuchten and Heemstra, 1990) . Stensrud (2001) concluded that since most software cost estimation (SCE) approaches are based upon the use of the number of lines of source code (Boehm, 1983) or some synthetic variable such as function points (Albrecht and Gaffney, 1983) to assess the size of the project, these approaches are not immediately applicable. An ERP implementation project may contain some software development, but will also contain substantial modelling, installation and reorganization efforts. It seems unlikely that a one-dimensional measure of software size will capture this complexity. He did however conclude, that a measure of size for an ERP implementation project would likely be multi-dimensional; using a combination of measures such as the number of users, the number of reports that have to be designed, and the number of ERP modules. Stensrud (2001) further concludes, based on a screening of existing SCE tools, that the concepts provided by parametric models such as COCOMO II ("COCOMO II", 1998) provide a good starting point for the development of an estimation model. Crucial elements in these models are the existence of a size metric that can be used to estimate 'normal' costs, as well as cost drivers that can adjust for project specific issues. He also concluded that emergent models for estimation of implementation effort of standard software, in particular the COCOTS model ("COCOTS", 2001) , may provide valuable support in this area. Empirical works by Francalanci (2001) , Von Arb (2001) , and Kusters et al. (2007) support this line of reasoning.
The research by Francalanci (2001) is focused on the identification of a usable measure of size. In agreement with Stensrud (2001) , she deduces that such a measure should be multi-dimensional. Based on data from 43 SAP R/3 implementation projects in a number of European companies, she identifies three constituting elements for such a size metric:
• Size of the organization: The size of an organization reflects its inertia, its ability to resist change. The assumption is that the larger and more cumbersome an organization, and in consequence the more inert it is, the more an implementation effort will cost. As measures of organizational size she tested the number of employees and revenue. Both were found to be useful.
• Size of the configuration: The size of the configuration effort is expressed in the number of modules or sub-modules that are to be implemented. The assumption is that effort will increase with the number of modules to be implemented.
• Size of the implementation: Implementation effort is expressed by the number of users involved, since these indicate training and reorganization effort. Like Francalanci (2001 ), Von Arb (1997 focuses solely on size. In his research, a multi-dimensional measure based on number of users and number of (sub-) modules is identified. These results are fairly similar to Francalanci's, but do not look at organizational size. Kusters et al. (2007) looked at both size and at additional cost drivers in an in depth investigation into two companies. The notion that size is multidimensional was supported in both organisations, but the composing metrics were different. It appeared, as exposed in Table 1 There seems to be consensus in available literature on the usefulness of a multi-dimensional size related cost driver. There is also some agreement as to the dimensions involved, but definitely more research is required into the metrics to be used for each dimension.
The 'configuration effort' dimension is mentioned by all three references. Francalanci (2001) and Von Arb (1997) used number of (sub) Francalanci 
; Kusters et al: Von Arb
Organization I Organization II -№ of (sub) modules -size of organization -№ of users -№ of transactions, -№ of interfaces, -№ of reports -amount data conversion -№ of user groups -№ of users -№ and complexity of transactions -№ and complexity of interfaces -№ and complexity of reports -size and complexity of data -№ of departments -№ of users -№ and complexity of business processes modules as a metric, but Kusters et al (2007) rejected this notion and proposed more detailed metrics.
'Implementation effort' is also an accepted dimension. The metric most mentioned is number of users. However, not just training and motivation effort are important. The degree of reorganisation required can be expected to play a role. This is confirmed by Kusters et al (2007) , where cost drivers such as fit between organization and product, process maturity and insight in the processes were mentioned as additional cost drivers. This leads to a test of an additional metric: degree of BPR.
Organisational size or 'planning effort' is the third dimension that was previously mentioned.
Apart from the size related factors discussed above, people related factors are most likely to impact ERP implementation costs (see Boehm, 1983, and Kusters et al, 1990 , for general arguments to this effect; and Kusters et al, 2007 , for ERP specific results).
Given the availability of data from a study of Swiss SMEs in 2006 (Equey, 2006) , it is interesting to take a closer look at the dimensions involved. The aim is to substantiate these three efforts on the basis of this specific population. As far as we know, this is the only existing empirical study based on a broad based survey of Swiss SMEs.
This section focuses on existing literature. In Section 2, we present the sampling strategy of our survey of Swiss SMEs. Section 3 presents descriptive statistics of our data followed by a correlation analysis. In conclusion, we point out the main findings, the limitations of this study as well as directions for future research.
METHODOLOGY
The statistical evidence for this study was collected on the basis of a written survey. The first phase of the research consisted of in-depth interviews of Swiss companies from the French speaking part of the country. This multiple case study (Equey & Rey, 2004 ) revealed a number of research questions and associated hypotheses that lead to the design of the questionnaire. The questionnaire was conceived with the participation of senior consultants from the four major vendors of ERP solutions for SMEs on the Swiss market (Abacus, Microsoft, Oracle and SAP). The final version of the survey was broken down as follows: contact details, activities and financial information about the company, specificities of implemented ERP, description of the implementation process, project organization, outcome and benefits derived from the use of the ERP system, difficulties and problems encountered.
The main purpose of the survey was to determine the extent to which Swiss SMEs were aware of or have implemented ERP. The questionnaire covered a wide range of topics including implementation and organisational factors but also issues such as user satisfaction, the tools used and the perceived valueadded. In the present paper we focus only on the data pertaining to costs.
More than 4'000 Swiss SMEs were contacted over a six-month period between November 2005 and April 2006 to take part in the nation-wide survey. The questionnaire was written in French, German, Italian and English and was distributed by post. An electronic version was also made available. The French version is included in (Equey, 2006) . Other versions are available from the authors.
Contact details for SMEs were obtained from the Swiss federal office of statistics (OFS) and a sample was constructed according to the following three criteria: the size of the company in terms of the number of employees, the sector of activity (secondary/ tertiary) and the linguistic region.
In order to be demographically representative, 75% of the sample was chosen from the Germanspeaking region of Switzerland, 20% from the French-speaking region and the remaining 5% from the Italian-speaking region. In addition, 84% of the companies surveyed employed from 1 to 49 persons and the remaining 16% employed between 50 and 249 persons.
To obtain the relatively high response rate of 17.2%, the mailing was followed up by a telephone interview. A total of 687 Swiss SMEs responded to the questionnaire. Of those, 18.2% indicated the use of an ERP, whereas 81.5% or 560 declared not using an ERP. These results show a relatively low level of penetration in Swiss SMEs (less than 20%).
RESULTS AND DISCUSSION

Descriptive statistics
This paper uses the data from the survey in Equey (2006) and in particular, the sub set of 125 respondent ERP users who had completed the detailed questionnaire. The inquiry revealed certain trends that are summarized below.
The respondents indicated a project timeframe of less than one year in 80% of cases and even less than six months for 53%.
These projects generally involve less than 7% of the company's internal staff and financially represent no more than 1% of annual revenue in 35% of cases (cf. Table 2) . A further 38% fall within 1% and 3% of annual revenue. On average, 4 modules are implemented in these projects. Unsurprisingly, the finance module is used in over 80% of cases and the other most frequently utilized modules: Purchasing, HR, Inventory management and CRM appear in over 50% of responses. On the other hand, the production module is used by fewer than 40% of respondents, highlighting the preponderance of tertiary sector enterprises in our sample.
The data reveals in most cases a ratio of one (external) consultant employed to each staff member committed to the project. The cost of consulting was under 20% of the total project cost in 57% of cases with a further 20% falling within 50% of total cost (cf . Table 4b ). Consulting cost is clearly the main individual factor of total cost of implementation in ERP projects.
Software user licenses represent roughly 15% of total project cost in 54% of cases (cf . Table 4c ) and the ongoing commitment to maintenance is on average less than 0.5% of the company's annual turnover (cf. Table 3 ). Half of the companies revealed that the number of end users of the system was less than 10 and a further 44% had between 10 and 100 end users.
The overall costs of the projects covered by this survey (Equey, 2006) are shown in Table 2 . The results are somewhat surprising since implementation and maintenance costs were expected to be higher. Table 3 lays out the average  ongoing costs of the systems implemented and  Tables 4a, 4b and 4c show a breakdown of the implementation costs. These findings are interesting in their own right but give no information about the cost drivers involved.
Correlation analysis
In this research, we mainly look at factors that substantially influence ERP implementation costs. Some of the variables poorly fit existing classifications but are significant in terms of their impact; one example is Consultant's level of experience. We therefore propose an additional classification that seems more appropriate within the context of our variables.
The variables are classified into three groups: enterprise characteristics, people and implementation. This classification focuses on the enterprise, rather than on the ERP itself, as previously proposed by Kusters et al (2007) and Francalanci (2001) , to assist in the decision making process of enterprises for its cost calculations.
To ascertain if a relationship exists between the cost of an ERP project and a variable, we use a measure of correlation r, which indicates if a linear relationship exists between variables. We also calculate the probability (the p-value) that such relationship exists by chance only. As a standard, relationships having a p-value of greater than 5% are deemed to be present by chance only and are thus rejected.
Enterprise characteristics
The cost of an ERP project has been found to be dependent upon annual sales revenue r = -0.167, p (one-tailed) = 0.044 as well as the fact that the enterprise is a subsidiary of a foreign holding r = -0.244, p = 0.01. The negative correlation indicates that the increase/decrease of one variable corresponds to the opposite for the other variable. This is normal since the cost has been coded as a percentage of the annual sales and therefore, once a limit has been reached in the amount of money for an ERP system, the percentage of annual sales for the cost decreases. There is also a strong correlation between annual sales and the fact that the enterprise is a subsidiary of a foreign holding r = -0.321, p = 0.01. Therefore, the cost of ERP is found to be lower for these subsidiaries. Those two variables can be considered as a (single) factor for which a relationship exists with the cost.
No evidence of a relationship has been detected between the cost of an ERP project and the number of ERP users, the number of employees or the sector of activity. Prevailing assumptions about "ERP users" cannot be validated with our data.
People
The cost of an ERP project has been found to be dependent upon the management's involvement r = 0.182, p = 0.029; the ERP consultant's level of experience r = -0.241 p = 0.006; the employee's involvement r = 0.171 p = 0.033; the ratio of external consultant by internal employee r = 0.172, p = 0.038. It is interesting to note that even if the cost of an experienced consultant is high; his experience will probably decrease the duration of ERP implementation and subsequently the total cost of the project. The involvement of employees in the ERP project increases the cost, but this involvement may probably be considered as a way to facilitate the adoption of a new system.
No evidence of a relationship has been detected between the cost of an ERP project and the employees' qualifications or field of expertise, nor with the project manager's position.
Implementation
The cost of an ERP project is found to be dependent upon the number of modules to be implemented r = 0.186, p = 0.022; Pearson's correlation coefficient indicates a positive relationship between those variables. This justifies, in support of literature, the a priori intuition that as the number of implemented modules increases, so does the cost of an ERP project. There is a less than 3 percent chance that a correlation coefficient this large would exist by chance only.
The cost of an ERP project is also dependent upon the type of module(s) implemented. Indeed, some of the modules are found to be positively correlated to the cost of an ERP project, since their significance values are no more than 0.05. There is a medium intensity of the relation between those modules and the cost of an ERP project (cf. Table 5 ). ERP modules are shown to be related with a factor analysis. Two main factors have been detected: a first one includes the procurement (SCM) module, the production module, the sales /CRM module and the inventory module; a second one includes the finance module and the human resource module.
The relationship between modules can be summarized as follows, where only significant correlations are shown. 
CONCLUSION
This research paper points to some of the factors that may influence the cost of an ERP project. An additional classification of these cost drivers has been introduced that is focused on the enterprise, rather than on ERP. An important cost driver mentioned in the literature is clearly validated by our analysis: the cost of on ERP project is dependent on the number of modules to be implemented. On the other hand, the interdependence of the number of ERP users and the ERP project cost could not be established with enough reliability through our data. A usual belief is that the cost of the user licenses is a central factor of cost. Nevertheless, our analysis has not revealed evidence of such a relationship. Project managers often, counter productively, "over focus" here to try to generate savings.
The importance of the factor consulting cost clearly stands out in the data and our analysis reveals a new major cost driver, not discussed as such in literature, relating to consultant experience. That people characteristics would impact project costs is not a surprise in itself. However, that this impact is so important, that it ranks with size and can be identified by such a correlation analysis is certainly surprising. Consulting is implicit to other cost drivers such as the number of interfaces or reports and thus deserves investigation. It is interesting to point out the negative correlation found between consultants' experience in ERP and total cost. This result implies managerial and practical consequences concerning the choice of consultants.
As empirical research attempts to measure business perceptions, some limitations or biases are unavoidable. Consequently, as is always the case in empirical research, results should be interpreted with some caution. The extrapolation of these results to large companies is not appropriate, and future research should, therefore, be conducted for them. Further research to construct a multiple regression model will be a next step, in order that managers may evaluate ERP implementation project cost based on enterprise characteristics.
